Nitrate reductase from bacteroides of Rhizobium japonicum: enzyme characteristics and possible interaction with nitrogen fixation.
The soluble nitrate reductase of Rhizobium japonicum bacteroids has been purified and its properties compared to those of aerobically grown cells. The enzymes from both sources are similar with molecular weights of about 70 000 suggesting no close relationship with the molybdo-protein component of nitrogenase. Nitrite, the product of nitrate reductase, strongly inhibited the nitrogenase activity from bacteroids, at concentrations less than 100 muM. Thus, an interference in the rate of nitrogen fixation is possible as a result of nitrate reductase activity. A study of the distribution of nitrate reductase in bacteroids indicates that a proportion of the total activity is membrane-bound but that this activity is similar to that in the soluble fraction. Purified nitrate reductase required reduced viologen dyes for activity. Neither NADPH or NADH or FAD could substitute as electron donors. Dithionite is a strong inhibitor and inactivated nitrate reductase from all sources examined. This inactivation is prevented by methyl viologen. Purified nitrate reductase from bacteroids and bacteria Rhizobium japonicum is practically unaffected by exposure to oxygen.